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Operators prevent shaft cracks 
with online information 
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Trendmaster® 2000 in six months 
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t the Rheinische Olefinwerke 

GmbH (ROW) petrochemical 

plant, we were looking for a 
machinery management system that 
would help us better understand our 
machines, sa we could detect and even- 
tually prevent standard Failures. We 
wanted an intrinsically-safe system chat 
we could install without interrupting 
production, Our ideal system would also 
have remote diagnostic capability, so 
our production wouldn't depend on che 
availability of a vibration specialist. 

We chose ‘Trendmaster® 2000. In a 
short time, Trendmaster 2000 has pro- 
vided operators with enough informa- 
tion to prevent shaft cracks on our 
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quench oi] pumps. The money we have 


saved has paid for the system in less than 
six months. 


The plant and process 

ROW is a joint venture between BASF 
AG Ludwigshafen and Deutsche Shell 
AG Hamburg, and is located in the Ger- 
man citv of Wesseling, near Cologne. 
The site is large: its 2.1 square kilome- 
ters (0.81 square miles} of plants and 
buildings are situated on 3.4 square kiki- 
meters (1.4 square miles) of land, ancl it 
employs 2400 people. ROW makes sew- 


eral different petrochemical products, of 


which the most important is polv- 
ethylene (708,000 tons per vear}, ROW 
makes ethylene in steamecracker plants 
G4 ancl MGG. 





For feedstock, the steamcrackers use 
naptha, liquificd petroleum gas (LPG) 
and refinery gas from the Shell refinery 
located in che north ofthe ROW complex. 
In the MGG steameracker, the feedstock 
enters 18 furnaces, where at 840°C 
(LS50°F) it breaks into lighter carbon 
gasses, This gas is first cooled to 470°C 
(80°F) in heat exchangers; the heat 
drawn olf provicles high-pressure steam 
for expansion-turbines thar drive the 
plants compressor sets. Alter i exits the 
heat exchangers, the carbon gas is 
sprayed with quench oil, which cools it to 
105°C (220°F). At 103°C, some of the gas 
condenses; this condensate is quench oil, 
which is sometimes called cracker oil or 
cracked pas oil. Because we produce 
more quench oil than we use, the excess 
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is drawn off, while the remainder is 
cooled for re-use in a closed-loop system. 


The remaining carbon gas is pres- 
surized, from 120 kPa to 3600 kPa (1.2 to 
36 bar), by a 35 MW cracked gas com- 
pressor, Then, the carbon gasses are 
separated by weight. After a precooling 
station, Cë and C? fragments are sepa- 
rated, Two compressor sets, of 9 MW 
and 16 MW, drive coolant circuits in a 
coldbox that lowers the gas temperature 
to -153°C (-243°F), which condenses 
the C* gasses. 


MGG's products are ethene (30), 
pygas (24%), propene (15.0%), methane 
(15.0%), buradiene (9%), quench oil 
(4.5%) and hydrogen (1.5%). 


MGG business problems 

Quench oil is pumped in the MG6 
steamcracker plant by 5 centrifugal 
pumps driven by electric motors and 
small steam turbines. Each quench oil 
pump has a 120 mm (4.7 inch) diameter 
shaft that is supported by rolling ele- 
ment bearings and sealed with slip ring 
packings. From 1991 through 1993, 
three different quench oil pumps had 
shaft cracks. A cracked shaft has the 
potential ta damage the pumps slip ring 
packings. If damaged, hot, flammable 
and toxic quench oil could be released, 
causing fire, serious personal injury and 
environmental contamination. 

We also had problems with our liquid 
gas pumps, The pumps are specially 
constructed, with outer, rolling clement 
bearings and internal slip ring packings. 
The packings were cooled by a water 
and methanol mixture, which was circu- 
lated by a thread conveyor on the sur- 
face of che pump shaft. The pumps often 
made a “sizzling” noise which was diffi- 
cult to locate. Because we have no vibra- 
tian specialist in the MGG plant, a 
specialist fram the ROW workshop took 
vibration measurements, His simple 
vibration detection system indicated 
that the problem was bearing-related. 
Repeatedly, we removed and dismantled 
the pumps, but usually found little or no 
bearing damage. Our liquid gas pump 
problems continued and became more 
frequenc. 

We needed better information if we 
were to prevent these recurring failures. 
However, we also wanted an affordable 
system that we could install without 
interrupting production. The system 


had to be intrinsically-safe and have 
remote diagnostic capability. When we 
began comparing machinery monitoring 
and management systems for general- 
purpose machinery, we found that 
Trendmascer 2000 was the only system 
that met all of our requirements. 


Trendmaster® 2000 


Trendmaster 2000 is an online 
machinery management system. It col- 
lects and trends dara, and generates 
machine alarms, automatically. Each 
vibration or process measuring point is 
not continuously monitored, but is sam- 
pled at regular, short intervals. Periodic 
sampling lets one Trendmaster 2000 sig- 
nal line carry the signals of 255 trans- 
ducers, which vastly simplifies and 
reduces the cost of installation. Its 
intrinsically-safe hardware requires no 
explosion-proof housings. Trendmaster 
2000's machinery management tools 
include diagnostic plot formats that 
make failure analysis fast and accurate. 
Its remote diagnostics make machine 
data available, via modem, over the teleg- 
phone lines, 


For us, Trendmaster 2000's periodic 
sampling was the key to affordable 
installation. It would have been very 
expensive to run new cables under the 
plant's concrete floor. Instead, we were 
able to use existing spare cables that 
were installed when the plant was built 
in 1973. We actually used Trencdmaster 
2000 to test the cable. Its timebase and 
spectrum plots showed no detectable 50 
Hz noise, which can be a problem in 
plants such as ours. 

We instrumented 48 machines in all. 
On each problematical machine, such as 
the quench oil pumps, we installed one 
proximity probe, one velocity probe and 
a Kevphasor® probe. We used velocity 
probes on the remaining machines, We 
have a remote connection from MG6 to 
my office, Five hundred hours of labor 
were needed to install the entire system, 
without interrupting the process. 


Problems solved 


Our major concern was to prevent 
shaft cracks on the quench oil pumps, so 
we monitored them closely, Trendmas- 
ter 2000's trend files highlighted subtle 
changes in vibration that helped solve 
this problem, 
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Trendmaster 
2000 installation 
using an iron 
cable tray for a 
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cost-effective 
installation. 





Liquid gas pump showing transducer mounting. 


Quench oil pumps P-5A and P-SB oper- 
ate in parallel, and cach has the same 
diferential pressure, After pump P-5B 


was mipped and restarted, we noticed 


that its overall vibration increased 
slighty, while pump P-SA's overall vibra- 
tion decreased slightly. Although both 
pumps’ absolute vibration levels, at less 
than 4 mms pk, were acceptable, we 
didn't ignare the difference between 
them, 

We opened Loe intake filter on pump 
P.3B and removed a large amount of 
coke, a sediment thar builds up inside 
the quench oil pipes. The coke had 
reduced che flaw through the pump, 
making it unstable, Because we had 
never before measured vibration on 
these pumps, we had not noticed 
increased vibration, which must have 
damaged the pumps’ shafts over time. 
We later decided thar the coke had bro- 
ken free when several large wedge gate 
valves were manually actuated. 

While we were installing our 
Trendmaster 2000 system, we discov- 
ered che source of increased vibration 
on our liquid gas pumps., We actually 
isolated the problem with the help of a 
Benth Nevada Snapshot™ portable data 
collector. Had Trendmaster 2000 been 
installed, we could have acquired che 
same data sooner and with less labor. 


The noise made by the liquicl gas 
pumps had been misdiagnosed by 
ROW's vibration specialists. Their sim- 
ple diagnostic equipment indicated that 
the noise was caused by increased vibra- 
lion due to damaged bearings. The 
Snapshots dand Trendmaster 2000s) 
more sophisticated diagnostics helped 
identify the problem as cavitation in the 
thread conveyor that circulated the 
water and methanol coolant to the slip 
ring packing. The methanol mixture, 
with a low vapor Pressure, was suscepl- 
ible to cavitation at 60 °C (140 °F). We 
salva the problem by changing our 
cooling medium from methanol to 
glycol. 


Operators now manage machines 
Now, plank Gperators manage the 
quench oil pumps in a way that mini- 
mizes damage. The pump filters still clog 
with coke, sometimes in as litth: as rwo 
weeks, However, OCCA TOW TAIE 
nize that increased vibration results from 
reduced flow, IF a pumps vibracion 


Increases and the pump cannot be 
stopped, operators change its pressure 
ratio to maintain fow, in accordance 
with the pumps performance curve. 
This reduces damaging vibration with- 
OUL interrupting process throughput. 
The filter is cleaned at a larer, less clisrup- 
tive Hm- 


Conclusion 


Our quench oil pumps have had no 
shaft cracks since operators began mon- 
itoring their operation with Trendmas- 
ter 2000, Operators also use 
Trenclmaster 2000 to monitor our liquid 
gas pumps, which have needed no 
repairin the | 4 years since we replaced 
the cooling mediam. Monitoring our 
equipment requires much less labor, 
and is much more effective, with 
Trendmaster 2000 

We are considering an upgrade at 
MGG., lo Trencmaster 2000 for Windows, 
for its network capability. We are also 
evaluating Trendmaster 2000 Systems 
for use in two other planis. We have 
found that Tremidmaster 2000 is easy to 
install, easy for operaboars to use, that it 
increases plant safety and reduces the 
risk of environmental contamination, 
Most importantly, it gives us te infor- 
mation we nged ta manage our 
machines and process more efficiently. 
We recovered our investiment in 
Trendmaster 2000 in less than six 
PETES. 

We recently installed a comprehen- 
sive Bently Nevada machinery manage- 
mene system on MGG's large 
compressor trains. Now, these critical 
machines are continuously monitored 
by Benth Nevada 3300 Monitoring Sys- 
tems, The monitors provide both steady 
state and transient machine data to a 
Benth Nevada Transient Data Manager 
*2 (TDM2) System. The TDM2 System is 
connected remotely to Benth: Nevada's 
expert system, Engineer Assist™. Engi- 
neer Assist automatically analvees the 
Mio compressor trains and explains 
their condition in easily understood 
reports. With this new system, we con- 
tinue extending Bently Nevada's 
machinery management philosaphy 
througheue our plan. W 
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The advantages of redundant 
Keyphasor® transducers 


by Tom Pjob 


Corporate Product Service Manager 


Bently Mende Corporation 


any customers now rely 

on Benth Nevada mon- 

itoring systems bo pro- 
vide much more than machinery 
protecion. They have connected 
Transient Data Manager” and 
Dynamic Data Manager” commu- 
nication processors to their mon- 
toring systems and now rely on 
the system to indicate the current 
and future condition of their 
machinery. 

Several pieces of information, 
such as IX amplitude and phase, 
2X amplitude and phase, Nor LX 
amplitude and machine speed, are 
critical for assessing machinery 
condition. This information is 
dependent ona Kevphasor® pulse, 

If there is a problem with the 
Keyphasor transducer, the Key- 
phasor pulse cannot be developed 
and critical data is lost. The prob- 
lem might be due ta the failure of 
the transducer, the field wiring, or 
the transducer could even be dam- 
aged by a machine malfunction. If 
the Keyphasor information is lost 
due toa machine malfunetion, you 
can lose your ability to diagnose 
the malhunetion. 

Many Keyphasor transducers 
are installed inside a machine case 
and may not be easily replaced. To 
safeguard critical data, we advise 
our customers to install redundant 
Kevphasor transducers. Imay also 
he advantageous to install redun- 
dant Keyphasor transducers, even 
when the primary transducer is 
extemallhy-mountec. 


When installing redundant Key- 
phasor transducers, it is important 
to maintain the angular relation: 
ship of the probes, so chat switch- 
Ing Kevphasor signals does not 
change the phase reaclings. It is 
alsa important to follow good 
engineering practices that woukl 
apply ta any redundant trans- 
ducer, such as running signal wires 
in separate conduits, using sepa- 
rate probe mounting brackets, 
maintaining probe tip separation, 
etc. It may even be a good idea to 
mount the Keyphasor transducers 
at opposite ends of the machine 
case to minimize the possibility 
that both would be destroyed dur- 
ing a machine malfunction. 

All of the communication pro- 
cessors manufactured by Bently 
Nevada can automatically switch to 
the redundant Keyphasor signal if 
the primary Keyphasor signal is 
lost. This will help ensure thar che 
critical data obtained from a Kev- 
phasor signal is not lost. 

For more information on install- 
ing Keyphasor transducers and 
proximity probes, please see the 
following two application notes: 

a The Keyphasor, A necessity 
for Machinery Diagnosis 
(ANOIG) 

è Proximity Probes ancl Related 
Accessories (AND2) 

These application notes are 
available free from Bently Nevada 
and can be requested by checking 
the appropriate box on the Reader 
Service Card. W 


oo December 1995 


